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The question may be raised, Why should a geodesist 
be interested in the question of the variations in the 
density of the materials in the earth's crust? The 
answer is that a knowledge of the variations of density 
enables him to apply corrections to the deflection of 
the plumb line and the observed values of the intensity 
of gravity, and thus obtain from the results very much 
more accurate values for the earth's figure. 

While isostasy has been from the first a subject of 
great importance to the geodesist, it has become an 
even greater one to the geologist and seismologist. 
Many geologic hypotheses and theories must be modified 
to conform to the facts deduced from the results as 
to the variations of density in the outer portion of the 
earth, obtained from geodetic observations. 

TRIANGULATION. 

Thus far we have considered only the value of geo
detic measurements in connection with the determina
tion of the figure of the earth. They have also a very 
practical and immediate value in determining the posi
tions of the topographic features with relation to the 
fundamental planes. The generally adopted system of 
co-ordinates is spherical and is referred to the plane 
of the equator for latitudes, the plane of the meridian 
through the observatory at Greenwich, England, for 
longitude, and the mean sea surface for elevation. 

Owing to the station errors or deflections of the 
vertical at astronomic stations it is not possible to 
obtain the correct relative position of different places 
on the earth's surface by astronomic observations alone. 
This was strikingly shown in Porto Rico. The Spanish 
charts of this island were based upon astronomical sta
tions at San Juan and Ponce on the northern and 
southern sides of the island, respectively. When the 
United States became the possessor of this island, it 
was decided that a strong triangulation should be 
carried across the island from San Juan to Ponce, as 
the fundamental control from which new surveys should 
expand. The distance between the two places by tri
angulation was found to be about one mile shorter 
than the distance given by the two astronomic deter
minations. The triangulation across the island is sub
ject to an actual error not greater than ten meters as 
a maximum. 

The trouble was at the astronomic stations but was 
not due to errors in the observations. There was a 
relative deflection of the vertical of about fifty-six de
grees of arc, due to the attraction of· the island mass 
and the repelling force, or what might be called a lack 
of attraction, of the vast volumes of the Atlantic Ocean 
to the north and the Caribbean Sea to the south. 

The same phenomenon has been observed in the 
interior of. the United States, where there are astro
nomic stations short distances apart and on opposite 
sides of a large mountain range. 

It is evident from the above that an accurate map 
earmot be made over a large area where each of the 
separate ·sections is based on the astronomic position 
of the starting point of each of the various surveys. 
There will be overlaps and gaps which cannot be ad
justed in a satisfaetory manner. This difficulty is 
overCome by making a triangulation ahead of the sur
veys, for the connected scheme of triangulation will 
give the correct relative positions of the several sta
tions. To obtain the most probable absolute positions 
on the earth's surface of these stations a mean position 
for latitude and longitude is obtained by connectiI\g 
into the triangulation scheme many astronomic stations. 
I t is assumed that in a large area there are as many 
positive as negative deflections, and for a country the 
size of the United States this is very nearly true. 

In the United States a mean astronomic position was 
adopted in 1.901 and called the United States Standard 
Datum. Several years ago this datum was also adopted 
by Oanada and by Mexico and then its designation was 
changed to that of the North Amer£can Datum. The 
triangulation of Alaska will soon be connected to that 
of the United States and Canada and then maps of its 
area will also be based on the continental datum. When 
the whole mapped areas of Alaska, Canada, the United 
States and Mexico are haRed upon a connected scheme 
of triangulation, which will no doubt be done within 
the next few decades, this continent will be in a ·very 
enviable position, as far as control of maps is con
cerned. It should be said here that for the control of 
large areas, triangulation of the highest order must be 
extended in a network of long arcs. Lower-grade tri
angulation can be used to fill in the intermediate areas 
for the immediate control of the detailed topographic 
surveying and the map making. 

PRECISE LEVELING. 

In nearly all geographic work a knowledge of the 
elevation of the area under irlvestigation is also 
necessary. 

In rough work, such as topographic reconnaissanCe 

and exploration, the barometer (mercurial or aneroid) 
gives results which are satisfactory; in fact, this is 
the only instrument adapted to such work. But the 
atmospheric pressure at any given place is so variable 
that the elevations obtained with the barometer are 
much in error, even when readings are made simultane
ously at base stations, unless the line of base stations 
is carried along in very short steps. 

For all accurate topographic work it is necessary to 
have leveling done with the eye or spirit level. This 
instrument and the results obtained with it are, no 
doubt, familiar to the reader. There are many such 
instruments in use, but the types of most interest to 
us are what are termed precise levels. With these, 
lines of levels may be extended thousands of miles with 
no appreciable error so far as the purposes of geography 
are concerned. 

Eighty-three per cent of the precise leveling done 
in the United States has errors of closures of circuit 
which are not more than 1.57 thousandths of a foot 
per mile. As the precise level net is made up of many 
circuits, it is reasonably certain that the absolute error 
in the elevation of any precise level bench mark in 
the interior of this country is not more than one and 
one half feet and the probable error is considerably 
less than that. It is necessary to cover the country 
with a network of precise leveling in order' that errors 
of the elevations carried inland may not accumulate 
to a troublesome extent. This is readily understood 
when we consider the great distances from the coasts 
of this country to interior places. The error in ordinary 
leveling between any two contiguous bench marks might 
be small, but, when such leveling is carried from the 
Atlantic to a point in Minnesota, for instance, and to 
the same point from the Pacific Coast, the difference 
between the two elevation;; obtained for the same point 
might be many feet. Such an error would be a source 
of great confusion to the surveyor and map maker. 

We have seen that the province of geodesy in geogra
phy is to furnish the correct dimensions of the earth, to 
determine approximately the distribution of material 
in the outer portions of the earth, and to furnish the 
correct positions and elevations on the earth's surface 
of the starting points for surveys and maps. Realizing 
the great importance of geodetic survPYs and investiga· 
tions, nearly all of the nations of the world have organi
zations for the purpose of carryinl! on this work; and 
to co-ordinate the results and to undertake the inter
national phases of this important subject there is an 
Int!;rnational Geodetic AssOCiation, in which more than 
twenty nations are represented. 

Briquetting and Tar Distilling Plant at 

Nuremberg Gasworks 
COKE breeze and pitch dust are incorporated in 11. 

mixer heated by superheated steam at 200 deg. Cent. 
and the mixture treated in a rotary press; 8 per cent 
of hard pitch is used and the crushing strength of the 
oval briquettes averages 80 kilogrammes (1,137 pounds) 
per Rquare inch. The strength of the briquettes de
pends chiefly on three factors, viz.: the proportion of 
binding material; the description or softness of the 
pitch used; and the pressure (15 tons) which the 
outer edges of the two rollers exert on one another. 
The proportion of pitch added cannot be varied much 
because if it is too low the briquettes lack solidity o� 
strength, and if it is too high they stick in the mold. 
The resistance of the briquettes to pressure in the 
direction of the small axis of the oval is tested by a 
very simple apparatus. A piston working in a short 
cylinder is of such a size that, at 9 atmospheres, it 
exerts a pressure of 120 kilogrammes. The briquette 
resting on a plate is compressed by the piston. The 
cylinder is connected with the steam pipe, so that only 
condensed water passes under the· piston. When the 
steam valve is slowly opened, the pressure, read on a 
gage, gradually rises until a small jerk shows that the 
briquette has been crushed.· The briquettes are suitable 
for steam boilers or household purposes. They now 
serve as fuel for the whole of the boilers on the works 
and a considerable quantity remains over for sale. Th� 
boilers produce more steam in a given time, and require 
less attendance and cleaning, and less dust is produced. 
Excluding cost of material, the cost of manufacturing 
is only 30 pfennigs per 100 kilogrammes briquettes 
(3 shillings per ton). In the Nuremberg gasworks the 
pitch required for making the briquettes is about double 
the quantity of retort pitch produced; the balance is 
obtained from the tar plant which splits up the tar into 
hard pitch, light oil (up to 170 deg. Cent.), and heavy 
oil (up to 360 deg. Cent.).-Note in J. Chem. Ind. trom 
an article by R Terhaest in .T. Gasbeleucht. 
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EDITOR, SCIENTIFIC AMERICAN SUPPLEMENT: 

In No. 2127, of October 7th, 1916, I ):lave read an 
article on "The Propagation of Sound by the Atmo
sphere." Speaking of Dr. Van Everdingen's investiga
tions, it says: "It would seem desirable, however, to 
continue and extend them." 

On the 1st of November, 1916, there was a naval 
battle between the English and German navies, called 
the "Coronel" battle. Although it was on the ocean 
at 80 or 100 miles from this port, latitude 36 degrees 
30 minutes south and longitude 75 degrees 30 minutes 
west (this is an approximate situation, for I have no 
exact data), the cannon shots were not heard on the 
coast of Chile, nor in the nearby lighthouses, nor in 
the cities farther in the interior; but at a distance of 
190 miles, at the foot of the Andes, from the department 
of 'Parral up to that of Yungay, from the 36 degree 
latitude up to 37 degrees, and following more or less 
the space between 71 degrees 20 minutes and 71 degrees 
40 minutes at Parral and a little more toward the west 
of Yungay, they were distinctly audible. At several 
intermediate points nothing was heard. At this planta
tion, Villa Rosa, the shots were perfectly heard; being 
a holy day, all the employees talked about their direc
tion. Several of them had been in military service in 
artillery batteries, and the writer was lieutenant in the 
Chilean Navy, consequently the sounds of the shots 
could not be confounded with anything else. Besides 
the hour was easy to be verified, the battle being at 
sunset. IGNACIO URRUTIA MANZANO. 

EDITOR, SCIENTIFIC AMERICAN SUPPLEMENT: 

In looking over a back number of the SCIENTIFIC 

AMERICAN SUPPLEMENT of date of March 25th, 1916, 
page 197, I came across an article headed, "Prevention 
of Rust by Painting." As I have spent more years in 
the study of the wear of paint than Liebruch and 
Spitzer state they spent days, and as my observations 
showed me that more coats (up to four) of the right 

Teind of paint made a better protection against rust 
than fewer coats, I shall be much interested to know 
what kind of material Liebruch and Spitzer used in 
their test and what time was given between coats. 

EDW ARD C. SHERMAN. 

Walnuts in Asia, etc. 

THE qu.estion has come up lately as · to the probable 
competition which the J'rench walnuts will likely have 
to stand in America from the California nut as well as 
the products from various parts of Asia. This refers 
to the thin shelled nut known usually as English wal
nut. Regarding the exportation from Asia, Messrs. M. 
& L. Rigotard state that eastern China and Persia are 
the principal exporters. They speak of two varieties 
which they received from Tientsin, one of which is 
round and does not possess the usual folds of a woody 
nature in the interior of the kernel, and hence it is 
much easier to extract the kernel from the nut. There 
are two varieties, the round and the long. AR a com
parison, the French table nut weighs 11 grammes on 
the average and yields 42 per �ent by weight of kernel. 
The Tientsin round nut weighs 12.3 grammes and has 
about the same yield of kernel, while the long variety 
weighs 12.4 grammes, in which the kernel figures for 
48 per cent, but in this case the woody parts penetrate 
so closely into the kernel that it can hardly be removed. 
For this reason the long variety is not Ji!pl:; to ('0111(' 

upon the market. There are relatively few walnut 
trees in Shanghai, Corea or Manchuria. As regards 
central China, it cannot export this product econom
ically. The Cashmere region of India grows Only the 
hard variety of walnut, but in Persia there are found 
numerous types of walnut trees, especially in the dis
trict of Azerb tiidj an, which is said to export over ten 
tons of kernels per annum. As to the round Chinese 
variety which we mentioned, it is thin shelled and the 
halves come apart easily. Weight is only 9.3 grammes, 
but it yields as much as 57.6 per cent of kernel, and 
this latter is rich in nitrogenous products (17 per cent) 
as well as in oil (67 per cent). However, its taste is 
not very agreeable. The long or egg-shaped kind is 
also small, and it has a thick shell which it is difficult 
to open. The authors remark that a certain quantity 
of Persian walnuts are shipped by way of the Caspian 
Sea to Trieste or Marseilles. 
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